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What is claimed is: 

1 . An elastic wave generator comprising: 
an excitation coil; 

a magnetostriction oscillator arodmd which the excitation coil is wound 
and made of a lamination of magnetostriction sheets having a metallic crystalline 
structure which exhibits positive strain c laracteri sties in which length varies 
directionally upon magnetic excitation; an<3 

an oscillator support having a firs : support surface shrink-fit against a first 
end surface of said magnetostriction oscillator intersecting 4he djrection along 
which the length of the magnetostriction oscillator changes and a second support 
surface shrink-fit against a second end surface of the magnetostriction oscillator 
intersecting the direction along which the iength of said magnetostriction oscillator 
changes, whereby the changes in the length of said magnetostriction oscillator 
due to the magnetic excitation of said qxcitation coil appearing at said first and 
second end surfaces 4s directly supported by said first and second support 
surfaces. 



2. An elastic wave generator pomprising: 
an excitation coil; 

a magnetostriction oscillator ajround which said excitation coil is wound 
and made of a lamination of magnetostriction sheets having a metallic crystalline 
structure which exhibits positive straim characteristics in which its length varies 
directionally upon magnetic excitation; 

a magnetic bias device having a magnetic path in common with said 



magnetostriction oscillator; and 

an oscillator support having a 
end surface of said magnetostriction 



first support surface shrink-fit against a first 
oscillator intersecting the direction along 



which the length of said magnetostriction oscillator changes and a second 
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support surface shrink-fit against a second end surface of said magnetostriction 
oscillator intersecting the direction aJong which the length of said magnetostriction 
oscillator changes, whereby the changes in the length of said magnetostriction 
oscillator due to the magnetic excilation of said excitation coil appearing at said 
first and second end surfaces Hsj directly supported by said first and second 
support surfaces, 

3. Arv elastic wave /generator as claimed in claim 1, wherein 
substantially all ef-magnetostriqion €Hw«flt generated in said magnetostriction 
oscillator upon excitation of said excitation coil becomes an internal stress at a 
shrink-fit intersurface between said first and second end surfaces of said 
magnetostriction oscillator anq said first and second support surfaces of said 
oscillator support. 

4. -An-elastic wave generator as claimed in claim i , wherein ma-ajnetiRt- 
-ef the internal stress at the shrink-fit interface between the shnnk-fit first end 
surface of said magnetostriction oscillator and said first support surface of said 
oscillator support as well as tfre^mew*t~~ef the internal stress at the shnnk-fit 
interface between the shrink-fit second end surface of said magnetostriction 
oscillator and said second sLipport surface of said oscillator support are an initial^ I 
set compression stress required J^said magnetostriction oscillator. 

^-~-^S. An elasti(rw^ve generator as claimed in claim 2, wherein the amount 
of the internal stress at the shrink-fit interface between the shrink-fit first end 
surface of said magnetostriction oscillator and said first support surface of said 
oscillator support as well as the amoim^of the internal stress at the shrink-fit 
interface between the shrink-fit second endxsurface of said magnetostriction 
oscillator and said second support surface of said^scillator support are such a 
stress of the extent that provides, together with the""* magnetic bias by said 
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magnetic bias device, an initial set compression stress required to said 
magnetostriction oscillator^ 

e.^Arrelastic wave generator as claimed in claim 1, wherein a shrink-fit 
interface between said first end surface of said magnetostriction oscillator and 
said first support surface of said oscillator support as well as a shrink-fit interface 
between said second end surface /of said magnetostriction oscillator and said 
second support surface of said oscillator support are provided by elevating the 
temperature of said magnetostriction oscillator after said magnetostriction 
oscillator co o I ed^-y fvde r-the cryogenic environment is installed between said first 
and second support surfaces of said oscillator support. 



7. Art elastic wave generator as claimed in claim 1 , wherein a shrink-fit 
interface between said first end surface of said magnetostriction oscillator and 
said first support surface of said oscillator support as well as a shrink-fit interface 
between said second end surface of said magnetostriction oscillator and said 
second support surface of said oscillator support are provided by lowering 4&e 
temperature of said oscillator/ support after said oscillator support heated mxier 
^ *he elevated temperature environment is installed between said first and second 
support surfaces of said oscillator support. 



8. *~An~ elastic wavp generator as claimed in claim 1, wherein said 
magnetostrictLon oscillator \i made by bonding said magnetostriction sheets to 
each other by-a-pardof^bla-T^ateriaKn-to an integral structure of -th e4ami n ation-of 
said magnetostriction sheets 

9. -An elastic waj/e generator as claimed in claim 1, wherein said 



oscillator support 
surface which intersects wt 



tin a pocket, sard-packet having a first wall 
the direction along which the length of said oscillator 
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changes and which serves as one /of the support surfaces of the oscillator 
support,^arrd*said pocket having a second wall surface which opposes said first 
wall surface and intersects -with th^ direction along which the length of said 
oscillator changes. 

10. An elastic wave generator as claimed in claim 1 f wherein said 
oscillator support is made of a material having a coefficient of thermal expansion 
substantially equal to that of said rpagnetostriction support. 

11. -An- elastic wave generator as claimed in claim 1, wherein said 
magnetostriction oscillator is made by bonding said magnetostriction sheets to 
each oth er-by- a-paf denabl e~malpri al into an integral structure of the-lafflinatioixof' 
said magnetostriction sheets; said oscillator support is made of a material having 
a coefficient of thermal expansion substantially equal to that of said 
magnetostriction support; and/me«ametrm-^rf the internal stress at the shrink-fit 
interface between the shrinMjt first end surface of said magnetostriction oscillator 
and said first support surface of said oscillator support as well as the amount of 
the internal stress at the sttrink-fit interface between the shrink-fit second end 
surface of said magnetost/iction oscillator and said second support surface of 
said oscillator support are an initial set compression stress requirecr tcr said 
magnetostriction oscillator/ 

12 . An eiasticNvave generator as claimed in claim 2, wherein said 
magnetostriction oscillator is made by bonding said magnetostriction sheets to 
each other by a pardonable materi^into an integral structure 'of the lamination of 
said magnetostriction sheets; said osall^tor support is made of a material having 
a coefficient of thermal expansion substantially equal to that of said 
magnetostriction support; and the amount of trie internal stress at the shrink-fit 
interface between the shrink-fit first end surface of said v magnetostriaion oscillator 
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and said first support surface of said oscillator support as well as the amount of 
the internal stress at the shrink-fit interface between the shrink-fit second end 
surface of said magnetostriction oadllator and said second support surface of 
said oscillator support are such a/stress of the extent that provides, together with 
the magnetic bias by said magnetic bias device, an initial set compression stress 
required to said magnetostriction oscillator. 

13. ^An-elastic wave geper^CUras claimed in claim 1, whereift a spacer 
of a non-magnetic material 4s- disposed/ between a support surface of the 
oscillator support and the magnetoWicfion oscillator. 

14. ^An elastic wave generator as claimed in claim 1 ^wherein an 
excitation current supplying device for energizing the excitation coil t^-provided*, 
said excitation current supplying device having an output therefrom that can be 
controlled by a sensor output. 



15. A magnet 



15. A magnetostriction oscillator mounting structure for mounting a 
magnetostriction oscillator tb an object to which an elastic wave is irradiated, said 
magnetostriction oscillator comprising an excitation coil wound around a stack of 
thin sheets of a metallic magnetostriction material bonded together with an 
electrically insulating bonding agent foKgenerating an elastic wave in the direction 
parallel to said thin sheet by an excitatiorK^urrent flowing through said excitation 
coil; \ 

said magnetostriction oscillator having tW^parallel surfaces intersecting 
at right angles with an elastic wave radiation direction and spaced apart from 
each other by a distance A at room temperature and & distance A1 at a lower 
temperature; 

said object having a hole or a recess having two parallel wall surfaces 
intersecting at right angles with said elastic wave radiation direction and spaced 
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apart from each other by a distanceXB at room temperature; 

a relationship among said distances being A > B > Ai; and 
said magnetostriction osciilato\Deing held in said hole or recess by the 
shrink-fit against said wall surfaces in vOhich said magnetostriction oscillator is 
cooled and contracted and then returning\o room temperature to expand said 
magnetostriction oscillator within said hole or\ecess. 

16. A magnetostriction oscillator mounting structure as claimed in claim 
object is a non-magnetic body. 



15, wherein 



17. A magnetostriction oscillator mounting structure as claimed in claim 

1 6, wherein -said object is a tubular body. 

18. ^magnetostriction oscillktor mounting structure as claimed in claim 

17, wherein said thin sheet of a metallic magnetostriction material-is a bent sheet 
having a radius of curvature substantially equal to that of ih@~^u4aGe-"©f said 
tubular body. 



19. A magnetostriction oscillator mounting structure as claimed in claim 
17, wherein -said recess comprises 4 circumferential groove extending over the 
entire circumference of said tubular qody. 
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20.^ JK magnetostriction osqillator mountipg structure as claimed in claim 
1 7, wherein said tubular body is a drfill pipe for etig§feg. 



21. ^ATnagnetostnctionvds! 
15^wherein-a non- magnetic spacer 
of said oscillator support and sai 




ounting structure as claimed in claim 
between said support wall surface 
testriction oscillator. 
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A method for mounting a magnetostriction oscillator to an object to 
which an elastic wave irradiated, said magnetostriction oscillator comprising an 
excitation coil wound around a stack of thin sheets of a metallic magnetostriction 
material bonded together^ with an electrically insulating bonding agent for 
generating an elastic wave\in the direction parallel to said thin sheet by an 
excitation current flowing through said excitation coil; the method comprising: 

a magnetostriction oscWtor shaping step for shaping two opposing 
elastic wave radiation surfaces rarmed by stacking said thin sheets into two 
parallel surfaces intersecting at right angles with an elastic wave radiation 
direction and spaced apart from each qther by a distance A at room temperature; 

an object shaping step for providing a hole or a recess having two 
parallel wall surfaces intersecting at right angles with said elastic wave radiation 
direction and spaced apart from each other W a distance B at room temperature 
between two wall surfaces at room temperature which is smaller than the 
distance A; 

a cooling step for cooling said magnetostriction oscillator until said 
distance A becomes equal to a distance Al smaller u\an said distance B of said 
hole or said recess; and 

an insertion step for inserting the cooled magnetostriction oscillator mro 
said hole or recess. 
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23. ,A* method for mounting a /magnetostriction oscillator as claimed m 
claim 22, wherein *sa& cooling-step is carried out-fey liquid nitrogen. 



24. ^A* method for mount ng /a magnetostriction oscillator as claimed in 
claim 23, wherein the distance B cpf gaid ho^e or said recess at room temperature 
is larger than the distance Al qf th^ejmgnetostriction oscillator upor^ cooled by 
liquid nitrogen and is smaller than A distance A2 of said hole or said recess upon 
the application of a magnetic bias $t room temperature. 
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25. . JC method (or mounti 



claim 22, wherein s-aid-et$p~e 
recess of said oscillator sj 
spacer into said recess 




a magnetostriction oscillator as claimed in 
g said magnetostriction oscillator into said 
cc/mprises -a-step-of inserting a non-magnetic 



33 



